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PREFACE 



The DRU-W, DRll-B, DRU-C, and DRVll-B are direct memory access (DMA) parallel 
interfaces. The DRU-W, DRll-B, and DRU-C interfaces connect CalComp's 
Vistagraphic systems to Digital Equipment Corporation's UNIBUS.* 

The DRVll-B interface connects CalComp's Vistagraphic systems to Digital 
Equipment Corporation's LSI system bus. 

This document contains hardware and software interface information including 
instructions for installing the necessary circuit board and cables, and a 
summary of the handshaking signals, register descriptions, and software 
characteristics . 



*IJNIBUS and LSI are trademarks of Digital Equipment Corporation. 
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SECTION 1 



INTRODUCTION 



1,1 GENERAL INFORMATION 

The CalComp 24-bit Selectable Parallel Interface (24 bit SPI) is a multilayered 
parallel interface board that allows the host to access 24 address bits in 
Vistagraphic 4000 systems and 18 address bits in Vistagraphic 1000 and 3000 
systems. The SPI has four modes of operation, which are factory set by switches 
and jumper plugs: 

• DRll-B 

• DRU-W 

• DRVU-B 

• DRll-C 

Before you install the parallel interface, first determine which assembly 
pertains to your configuration according to the listings below. 



DRll-B (Vistagraphic 1000 and 3000) 

Model No. 5714 Assembly No, 5811614 

• circuit card 5810058G1 

• cable 5811454G2 ^ 

t cable 5811454G3 (interconnect panel to card) 

• cable 5811764G1 (panel to host -25*) 

or 5811764G2 (panel to host - 50*) 



DRll-B (Vistagraphic 4000) 
Model No. 4023 

• circuit card 

• cables (2) 

• cable 

or 



Assembly No. 5811726 



5810058G1 
5811454G1 
5811764G1 
5811764G2 



(CCA to rear panel) 

(rear panel to host - 25*) 

(rear panel to host - 50*) 
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DRll-W (Vistagraphic 1000 and 3000) 



Model No. 5728 



Assembly No. 5811615 



• circuit card 

• cable 

• cable 

• cables (2) 

or 

• cables (2) 

or 



5810015G1 

5811454G2 (panel to card) 

5811454G3 (panel to card) 

5810020G2 (25' card to host) 

5810020G5 (50' card to host) 

5811455G1 (25' panel to host) 

5811455G2 (50' panel to host) 



DRll-W (Vistagraphic 4000) 
Model No. 4024 

• circuit card 

• cables (2) 

• cables (2) 

or 



Assembly No. 5811725 
5810015G1 

5811454G1 (card to rear panel) 
5811455G1 (rear panel to host -25') 
5811455G2 (rear panel to host « 50') 



DRll-W (Vistagraphic 4500) 
Model No. 4534 

• circuit card 

• cable 
t cable 

• cables (2) 

or 

• cables (2) 



Assembly No. 6003132 



5810015G1 
6003249G2 
6003249G3 



(card to rear panel) 



6003250G1 (rear panel to host 
6003250G2 (rear panel to host 



25') 
50') 
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DRVll-B (Vistagraphic 1000 and 3000) 



Model No. 5729 



Assembly No. 5811613 



• circuit card 

• cable 

• cable 

• cables (2) 

or 

• cables (2) 

or 



5810056G1 
5811454G2 
5811454G3 
5811455G1 
5811455G2 
5810020G2 
5810020G5 



(card to interconnect panel) 

(25* from panel to host) 

(50* panel to host) 

(25' card to host) 

(50* card to host) 



DRVll-B (Vistagraphic 4000) 
Model No. 4025 



• circuit card 

• cables (2) 

• cables (2) 

or 



Assembly No. 5811724 



5810056G1 
5811454G1 
5811455G1 
5811455G2 



(card to rear panel) 
(rear panel to host -25') 
(rear panel to host - 50*) 



DRVll-B (Vistagraphic 4500) 
Model No. 4535 

• circuit card 

• cable 

• cable 

• cables (2) 



Assembly No. 6003133 
58I0056G1 

6003249G2 (card to rear panel) 
6003249G3 (card to rear panel) 
6003250G1 (rear panel to host ■ 



!5') 



DRll-C (Vistagraphic 1000 and 3000) 

Model No. 5712 Assembly No. 5811334 



• circuit card 

• cable 

• cable 

• cable 



5802528G2 

1089756G5 (with interconnect panel) 
5977207G5 (without interconnect panel) 
1089623 (to system interconnect panel) 
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1.2 SPI INTERFACE REGISTERS 



The SPI contains five registers. Tables 1-1 through 1-6 list the register 
addresses and bit descriptions. 



Table 1-1. Register Addresses 



REGISTER 


ADDRESS 

(8) 


ADDRESS,,,, 
(.lo; 


Word count register (WCR) 


172410 


F508 


Memory address register (MAR) 


172412 


F50A 


Status register (SIR) 


172414 


F50C 


Data Registers (IDR and ODR) 


172416 


F50E 


Upper memory address register (UMAR)* 


172422 


F512 



*The upper raemory address register allows for 24 bits of addressing in 
Vistagraphic 4000 systems. 

Table 1-2. Word Count Register Bit Descriptions 



BIT NAME DESCRIPTION 



00-15 Word count Program read/write cleared by bus reset. To 

initiate DMA mode, the program writes the 
twos complement of the number of 16-bit words 
to be transferred between memory and the 
host. Each time the parallel interface 
completes a DMA word transfer, the word count 
increments by +1. The interface continues in 
DMA mode until word count = 0, then sets DMA 
complete (status register bit 4) and 
generates an interrupt to GCP. 
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Table Memory Address Register Bit Descriptions 



BIT 



NAME 



DESCRIPTION 



00-15 Least significant 

memory address word 



Program read/write, cleared by bus reset. 
Before entering DMA mode, the program writes 
the 16 least significant bits of the starting 
memory address for the transfer. After each 
16-bit word is transferred, the parallel 
interface increments the address by +2 bytes 
(during the DMA mode) . 



REGISTER BIT 
CONTENTS 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
A15 A14 A13 A12 All AlO A09 AOS A07 A06 AOS A04 A03 A02 AOl AOO 



Table 1-4. Upper Memory Address Register Bit Descriptions 



BIT 



NAME 



DESCRIPTION 



00-07 Most significant 

memory address byte 



08-15 Not used 



Program read/write, cleared by bus reset. 
Before entering DMA mode, the program writes 
the 8 most significant bits of the starting 
memory address for the transfer. After each 
16-bit word is transferred, during the DMA 
mode, the parallel interface increments the 
address by +2 bytes. 

These bits are don^t cares when the program 
writes to UMAR. These bits are zeros when 
the program reads the UMAR. 



REGISTER BIT 
CONTENTS 



15 14 13 12 11 10 9 
X X X X X X X 



87654,3210 
X A23 A22 A21 A20 A19 A18 A17 A16 
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Table 1-5. 


Status Register Bit Descriptions 


BIT 


NAME 


DESCRIPTION 


00 


Spare input No. 1 


Program read/write, cleared by bus reset. 
This bit is directly presented to the host 
and can be programmed as required. 


01 
02 


Address bits 16, 17 
(used only with 
18-bit addressing) 


Program read /write, cleared by bus reset. 
These bits are used in conjunction with the 
memory address register to expand the DMA 
addressing capability by 256 Kbytes. 


03 


DMA I/O 


Program, read /write cleared by bus reset. The 
program writes this bit before a DMA mode as 
follows: 1 = DMA input, = DMA output. This 
bit must not be changed until the DMA 
operation is complete. 


04 


DMA complete 


Program read only cleared by bus reset or by 
starting a DMA transfer. The parallel 
interface sets this bit at the completion of 
the DMA transfer. 


05 


Output word received 


Program read/write (set only) , cleared by bus 
reset. This bit, which is sent to the host 
to indicate that the parallel interface has 
taken data, is set when a data ready 
interrupt occurs or when ou:tput control (bit 
07) is sensed. During an output DMA, the 
parallel interface sets this bit. It is 
cleared whenever output control is not 
present. 


06 


Output interrupt 
enable 


Program read/write, cleared by bus reset. 
This bit when set, lets the parallel 
interface generate an interrupt to indicate 
either data ready or output DMA complete. 


07 


Output control 


Program read only. This bit reflects the 
state of the output control signal from the 
host, and is raised to indicate that output 
data is available. 


08 


Word Count i 


Program read only, cleared by bus reset. 
This bit when set indicates that the word 
count register contains a non-zero value. 
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Table l-»5. Status Register Bit Descriptions (Cont) 



BIT NAME 



DESCRIPTION 



09 Attention No, 1, No. 2 

10 



11 



12 



Attention interrupt 
enable 



Spare input No. 2 



Program read only« These bits reflect the 
state of the attention signals from the host. 
If bit 11 is high, a low-to-high transition 
of either attention bit causes an optional 
interrupt to be generated to the host. 

Program read/write, cleared by bus reset. 
This bit when set lets the parallel interface 
generate an optional attention interrupt if 
either attention bit goes high. 

Program read/write, cleared by bus reset. 
This bit is directly presented to the host, 
and can be programmed as required. 



13 Input word request Program read/write (set only) , cleared by bus 

reset. For a single word input transfer, the 
program loads the input data register, then 
sets this bit to indicate to the host that 
data is available. Either a data taken 
interrupt or sensing input ready (bit 15) 
indicates that the single word transfer is 
complete . 



For an input DMA transf er , . the parallel 
interface reads data from memory, loads the 
input data register, then sets this bit. 
This bit is cleared whenever a new data ready 
pulse (NDRY) occurs. The parallel interface 
generates a NDRY pulse for the host whenever 
input control from the host goes high. 

14 Input interrupt enable Program read/write, cleared by bus reset. 

This bit when set lets the parallel interface 
generate an interrupt to indicate either data 
taken or input DMA complete, 

15 Input not ready Program read only. This bit is reset if both 

the input word request (bit 13) and the input 
control signal from the host are clear. This 
bit when set indicates that an input data 
transfer is in process. 
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Table 1-6. Data Register Bit Descriptions 



OUTPUT DATA REGISTER 



00-15 Output data Program read only. These bits reflect 

the state of the data lines from the 
host. The program reads these bits when 
a data ready interrupt occurs, or after 
sensing output control (status bit 07). 
During an output DMA, the parallel 
interface loads this data into memory. 
Data from the host is active low. 

INPUT DATA REGISTER 

00-15 Input data Program write only, cleared by bus 

reset. These bits are presented 
directly to the host. During an input 
DMA, the parallel interface loads this 
register with memory data. During 
single word transfers, the program loads 
this data before raising input word 
request (status bit 13) . 
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lo3 PAEALLEL INTERFACE INTERRUPT TRAP ADDRESSES 



INTERRUPT ADDRES S . ^ . ADDRES S . „ ^ . 

\o) {lo) 

Input 120 50 

Output 124 54 

Attention 130 58 



1 e 4 DELETED 
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SECTION 2 



INSTALLATION INSTRUCTIONS 



2.1 CONNECTION DIAGRAMS AND CIRCUIT CARD LOCATIONS 

The following pages contain connection diagrams for installing the circuit board 
and cables for your particular configuration. 

If your system is a Vistagraphic 4000 (pedestal version) , install the circuit 
board in slot 4, 5, or 6 (right side from backpanel) . 

If your system is a rack-mount V4000, install the circuit board in the furthest 
slot to the left. 

Vistagraphic 1000 and 3000 circuit board locations vary depending on the system 
configuration; refer to the installation manual. 

In VIOOO and V3000 systems, note that cable connections vary depending on 
whether your configuration includes an interconnect panel. Refer to the 
connection diagram that pertains to your system on the following pages. 

For Vistagraphic 4500 systems, install the circuit board in slot A9 for 
rack-mount systems, slot A6 for tower units. 

2.2 SWITCH SETTINGS (PARALLEL INTERFACE BOARD) 

Each parallel interface card has three 8-section switches (see figure). 
Installing the card, check that the switches are properly set. Refer to the 
tables below. 



Settings for Switches SI and S2 



PARALLEL 


SI 


S2 


INTERFACE TYPE 


SETTINGS 


SETTINGS 


DRll-B 


All sections open 


All sections open 


DRU-W 


All sections closed 


All sections closed 


DRVU-B 


All sections closed 


All sections closed 


Settings for Switch S3 


SWITCH SECTION 


VIOOO, 3000 


V4000, V4500 


1 


Open 


Closed 


2 


Open 


Closed 


3 


Closed 


Closed 


4 


Open 


Open 


5 


Closed 


Closed 


6 


Open 


Open 


7 


Closed 


Open 


8 


Closed 


Open 
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Switch Locations 
2o3 SWITCH SETTING (SYSTEM PROCESSOR) 

The system processor board contains switches that are set to correspond with the 
parallel interface boardo Vistagraphic 1000 and 3000 systems use only 18-bit 
addressing! the switches are factory set and do not need to be altered « 

Vistagraphic 4000 and 4500 system processor boards use a switch(es) that 
corresponds with various character f raiding and 18- and 24-bit addressing. For 
information regarding these settings, refer to the maintenance manual for your 
particular systems 

V4000 - H-81-0352B (Section 2) 
¥4500 ^ H-83-0612 (Section 2) 
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SYSTEM I/O 
PANEL 



5810015 
CIRCUIT CARD 



6003249G2 



J3 ^.600324903 



V4500 



r' 



PARALLEL 

INTERFACE A 



PARALLEL 
INTERFACE B 



C3 



<3 



DR11-W 



TWO 6003250G1 25 CABLES 
OR TWO 6003250G2 50* CABLES 

HOST 



H-84 -0045-025 



Connection Diagram DRU-W (V4500) 









5810015G1 


J2 




CIRCUIT CARD 








J3 


^ 







TWO 58n454G1 6 CABLES 
OR TWO 581145462 5' CABLES 
(RACK MOUNT VERSION) 
V4000 




r 




ORll-W 



TWO 5811455G1 25 CABLES 
OR TWO 581145502 50' CABLES 

HOST 



J 



H- 84-0045-001 
REV. A 



Connection Diagram DRll-W (V4000) 
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5810015G1 

CIRCUIT 

CARD 


J2 


P2 






J3 


P3 









5811454G2 ^ 



^ 5811454G3 ^ 



J7 



INTERCONNECT 
PANEL 



J8 



r 



^ r\ T ^ I 



J1 



HOST . 
DR11-W I 



J2 



L _ « _ J 



WITH INTERCONNECT PANEL 



TWO 5811455G1 (25' FLAT RIBBON CABLE) 
OR TWO 5811455G2 (50' FLAT RIBBON CABLE) 



5810015G1 

CIRCUIT 

CARD 



J2 








J3 


) 



(PIN 1 TO PIN VV) 



TWO 5810020G2 25' FLAT RIBBON CABLES 
OR TWO 5810020G5 50' FLAT RIBBON CABLES 



r 





1 Ji 








HOST 

DR11-W I 



WITHOUT INTERCONNECT PANEL 



H-84^0045-0U2 



Connection Diagram DRl 1-W (VIOOO, V3000) 
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5810056 
CIRCUIT CARD 



6003249(32 



6003249G3 




SYSTEM I/O 
PANEL 



PARALLEL 

'NrcRFACE A 



r 



PARALLEL 
INTERFACE B 



V4500 



<j3 



DRV11-S 



TWO 6003250G1 25' CABLES 
OR TWO 6003250G2 50' CABLES 

HOST 



H-84 -0045-0*: 



Connection Diagram DRVll-B (V4500) 




TWO 5811454G1 6"CABLES 
OR TWO 5an454G2 5' CABLES 
(RACK MOUNT VERSION) 
V4000 



TWO 5811455GT 25 ' CABLES ' 
OR -WO 58 1455.2 5>C CABLES 



HOST 



•.;4£-003 
REV. A 



Connection Diagram DRVll-B (V4000) 
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5810056G1 

CIRCUIT 

CARD 


J2 


\ 5811454G2 
P2 J 






J3 


p^"^ 5811454G3 









J7 



INTERCONNECT 
PANEL 



J8 



P2 



r 



P3 



J o 





J1 








J2 



HOST 
DRV11-B 



I I 



WITH INTERCONNECT PANEL 



TWO 5811455G1 (25' FLAT RIBBON CABLE) 
OR TWO 5811455G2 (50' FLAT RIBBON CABLE) 







5810056G1 

CIRCUIT 

CARD 


J2 








J3 











(PIN 1 TO PIN VV) 



V 



TWO 5810020G2 25' FLAT RIBBON CABLES 
OR TWO 5810020G5 50' FLAT RIBBON CABLES 

WITHOUT INTERCONNECT PANEL 



r 









J2 







HOST 
DRV11-B 



H-84-0045-0(M 



Connection Diagram DRVll-B (VIOOO, V3000) 
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I 



5810058G1 

CIRCUIT 

CARD 




TWO 5811454G1 6" CABLES 
OR TWO 5811454G2 5' CABLES 
(RACK MOUNT VERSION) 

V4000 



l_ _ 



_J 



I 



DR11-B 

PADDLE 

BOARD 



ONE 581 1 764G1 25' CABLE SET 
OR ONE 5811764G2 50' CABLE SET 



HOST 



Connection Diagram DRll-B (V4000) 









5811058G1 

CIRCUIT 

CARD 


J2 


\ 5811454G2 
P2 j — 






J3 


N 5811454G3 
P3 J — 















c 

V, 


J7 












INTERCONNECT 
PANEL 






J8 















ONE 5811764G1 25' CABLE SET 
OR ONE 581 1764G2 50' CABLE SET 




HOST 
DR11-B 
PADDLE 
BOARD 



I I 



Connection Diagram DRll-B (VIOOO, V3000) 
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5802528G2 
CIRCUIT CARD 




1089623 1089756 



Connection Diagram DR11««C (VIOOO, V3000) 
with Interconnect Panel 



5802528G2 
CIRCUIT CARD 




5977207 

H-84-0045-027 



Connection Diagram DRl 1-C (VIOOO, V3000) 
without Interconnect Panel 
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SECTION 3 
INTERFACE SIGNALS 



NOTE 

All references to input and output in this 
document are with respect to Selectable 
Parallel Interface (SPI) . Input means input 
from the Vistagraphic system to the host 
computer; output means output from the 
host computer to the Vistagraphic system. 

3c 1 INPUT TRANSFER SIGNALS (SPI to HOST) 



MNEMONIC 




NAME 


FUNCTION 


IDOO IN- 
ID 15 IN 


Input 


Data 


Levels presented on these 
lines are read directly to 
memory when the host interface 
performs a DATO bus cycle. 
Data must remain stable for 
the entire DATO bus cycle. 


CI CTRL 


CI Control 


This control signal specifies 
the type of bus cycle the host 
interface will perform. 
(Logic = output, logic 1 = 
input . ) 


REQA 


Cycle 


Request A 


Generated by the 24 bit SPI, 
REQA signals the host 
interface to initiate a 
transfer, and sets the cycle 
flip-flop in the host. CYCLE 
initiates the sequence of 
requesting bus use (DEC HOST) 
and triggers the bus cycle 
after the host interface 
obtains control. CYCLE sets 
on the trailing edge of REQA, 


REQB 


Cycle 


Request B 


This input to the host 
interface is '*or"ed at the 
host interface with REQA. 
REQB is not used by the 24 bit 
SPI and is tied to ground 
(disabled) . 
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MNEMONIC NAME FUNCTION 



WC INC ENB 


Word Count Increment 
Enable 


This signal allows the Word 
Count Register (WCR) on the 
host interface to be 
incremented during each 
transfer. This input is tied 
+3V (enabled) on the 24 bit 
SPI. 


BA INC ENB 


Bus Address Increment 
Enable 


This signal causes the Bus 
Address Register (BAR) on the 
host interface to be 
incremented during each 
transfer. This input to the 
host interface is tied to +3V 
(Enabled) on the 24 bit SPI. 


AGO 


Bus Address Bit 00 


Used for byte transfers, this 
host input signal allows the 
Vistagraphic to specify even 
or odd byte addresses. 


DSTAT 


Device Status Bits 
A, B, and C 


The signal levels applied 
to these' lines appear as 
bits 11, 10, and 09 of the CSR 
(Control Status Register on 
the host interface). These 
signals are defined as 
follows . 




DSTATA 


Device Status Bit A. This 
signal is not used and is tied 
to ground on the 24 bit SPI. 




DSTATB 


Device Status Bit B. This is 
the Input Word Request Signal 
(IWR); bit 13 of the status 
register. This signal, when 
logical 1 (+3V) indicates to 
the host that data is 
available for DMA transfer. 
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MNEMONIC 



NAME 



FUNCTION 



DSTATC 



Device Status Bit C. This bit 
is set to a logical 1 C+3V) on 
the 24 bit SPI whenever the 
host interface has completed 
an output cycle and a data 
word is available at the 
output register (ODR) of the 
host interface. It is reset 
when the 24 bit SPI accepts 
the word. 



BURST 



Burst or Single Cycle 



ATTN 



Attention 



When set (+3V) , this signal 
will hold control of the host 
for two bus cycles in order to 
speed up DMA transfers (Burst 
mode) , Burst mode can only be 
generated when it is enabled 
by a jumper on the SPI and the 
SPI is configured as a DRll-W; 
otherwise, only single-cycle 
transfer will occur. If 
enabled, this signal will be 
set whenever bit 03 of the SPI 
status register is set, 
indicating a DMA input 
transfer and word count not 
equal zero. Burst mode is 
normally tied to ground 
(disabled) on the SPI. 

The ATTN signal appears at bit 
13 of the CSR of the DRll. 
When ATTN is set, an ERROR 
flag is generated in the host 
interface. If IE (Interrupt 
Enable) has" been set, it 
causes an interrupt. If a DMA 
transfer is in progress, the 
transfer is stopped at the 
completion of the current 
cycle. ATTN is generated by 
the 24 bit SPI when the 
following conditions are met. 



ATTN = READY^FNCT2*IWR 
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3-2 OUTPUT TRANSFER SIGNALS (HOST TO SPI) 



MNEMONIC 



NAME 



FUNCTION 



ODOO - OUT 
0D15 - OUT 



Output Data 



Data is transmitted from the 
host interface Output Data 
Register (ODR) as ODOO-0015. 
When the host does a DATI 
(output), the ODR is loaded 
with data read from memory. 
The data is sent to the 24 bit 
SPI. 



INIT 



Initialize 



The initialization signal is 
sent by the host during power 
on/off, at the execution of a 
reset instruction when the CPU 
is initialized from its front 
panels or when the MAINT bit 
in the CSR (Status register) 
is cleared. Init is not used 
on the 24 bit SPI. 



FNCT 3, 2, 
and 1 



Function Signals 



These 3 signals are bits 3, 
2, and 1 of the host DRll CSR, 
and are used to specify SPI 
operations as follows: 



FNCT 3 - Program Initialize. 
When set to a '^1" ( + 3V) , 
initializes the Vistagraphic 
to the system mode of 
operation. 



FNCT 2 - ATTN ENABLE. When 
set to a "0", enables the 24 
bit SPI to generate an ATTN to 
the host. FNCT2 when set to a 
"1" (+3V) inhibits the ATTN 
output . 



FNCT I « I/O Mode of Operation 

(OV) = Output Mode 

1 (+3V) = Input Mode 
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MNEMONIC 



NAME 



FUNCTION 



READY This signal corresponds to CSR 

bit 07. When set, it 
indicates that the host has 
completed the previous 
operation and is ready to 
accept a new command. I-Then 
the GO bit is loaded into the 
CSR (host interface) 
indication that a command has 
been given, READY is cleared. 
READY is set when Word Count 
overflows, or an error (ATTN) 
condition develops. 

BUSY Busy indicates that a bus 

sequence is in progress. When 
set (+3V) , a bus cycle is in 
progress, and no further 
request can be made. Busy 
becomes false (ground) when 
the bus cycle is completed. 

END CYCLE End of cycle is a lOOns pulse 

that indicates the completion 
of a host interface bus cycle. 
This signal is not used when 
the 24 bit SPI is configured 
in the DRVll-B mode. 

GO GO is a 200ns positive pulse 

that results from the setting 
of the GO bit in the CSR (bit 
00. The GO pulse indicates 
that a new operation is to be 
performed. Not used when the 
24 bit SPI is configured in 
the DRVll-B mode. 
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3o3 INTERFACE OPERATION 

This section describes the sequence of events that occur between the SPl and the 
DEC interfaces. Variations between interfaces are noted in specific instances 
(see figure on following page). 

3-3,1 OUTPUT TRANSFERS (Host to Vistagraphic) 

1. Initialize System. 

2. Host sets FNCT 2=1. 



NOTE 



FNCT 2=1 inhibits the ATTN input. This 
prevents an interrupt from the output enabling 
sequence of the host interface by an interrupt 
request from the 24 bit SPI. 

3, The host sets up the word count and starting address. 

4. The host writes to the Status Register. 



• Sets GO 

• Resets READY 

• Sets FNCTl = 

• Sets FNCT2 = 



NOTE 



The DRVU-B does not have the GO signal. 
Extra hardware generates a 200ns pulse 
which emulates the GO signal when READY 
goes low. 



5. The 24 bit SPI generates CYCLE REQUEST A in response to the GO 
READY signal. Cycle Request A initiates a memory read cycle by 
the host. 

6. The host interface generates END OF CYCLE (output data available) 
which sets OCTL on the 24 bit SPI. 



NOTE 



The DRVU-B does not have an END OF CYCLE 
signal. Extra hardware generates a lOOns 
pulse which emulates the END OF CYCLE signal 
when BUSY goes false. 

The 24 bit SPI generates ODR (Data Received) and resets OCTL. 

IF READY is still reset, (indicating a DMA transfer), the 
parallel interface will generate another CYCLE REQUEST A on the 
trailing edge of OCTL; otherwise, the output transfer is 
completed. 
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3.3.2 INPUT TRANSFERS (see figure on next page) 



1. Initialize System. 

2. The Vistagraphic System loads the input data register with the 
data to be input to the hosto 

3. Vistagraphic sets the IWR (Input Word Request). 

4. Depending on the current mode of the SPI: 

a. If the SPI is not performing any operations (READY = 1 and 
FNCT2 = 0), the SPI will go directly to step 5. 

b. If the SPI is performing an output transfer (READY = and 
FNCTl = 0), the SPI will set the ATTN flip flop; the ATTN 
signal to the host DRll will be inhibited until the output 
operation is completed (READY = 1), The SPI will go to step 
6. 

c. If the SPI is performing an input transfer (READY and 
FNCTl = 1), the SPI will go directly to step lOo 

5. The leading edge of IWR sets the ATTN line on the parallel 
interface, 

6e If the Interrupt Enable (IE) has been set on the DRll, the DRll 
generates an interrupt in the host. 

7. The host sets up the word count and starting address on the DRll 
for the data transfer (NOTE: Word count is a function of the 
application software). 

8. The host then writes to the DRll status register to initiate the 
transfer. 

GO = 1 
READY =0 
FNCTl = 1 

NOTE 

Since the DRVll-Bdoes not have a GO signal, 
GO is generated on the 24 bit SPI when READY 
goes low. 
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9. The parallel interface resets the ATTN line. 

10. Generates a CYCLE REQUEST A. CYCLE REQUEST A initiates a write 
cycle on the DRl 1 . 

11. The DRll generates a BUSY (Bus Cycle in Operation) which sets 
ICTL on the parallel interface of the Vistagraphic . 

12. At the end of the bus cycle, the DRll generates END OF CYCLE 
(Data Taken) and resets ICTL on the 24 bit SPI completing the 
transfer. 

NOTE 

With END OF CYCLE on, the DRVli-B does not exist; 
therefore, END OF CYCLE is generated when BUSY 
goes false on the 24 bit SPI. 
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SECTION 4 



SOFTWARE CHARACTERISTICS 



4.1 HOST-VISTAGRAPHIC COMMUNICATIONS 

All communications between the host computer and the Vistagraphic can be handled 
by GCP (Graphics Control Program), or can be downloaded user-generated software. 
Transmissions in either direction are referred to as messages. Each message 
begins with a command header that contains two ASCII characters to define the 
message type. The header is then followed by as many 16 bit words as are 
required to transmit the associated data. No translation of the data words is 
necessary and no end-of -message indicator is required. 

GCP supports 19 different types of messages across the interface. They are 
divided into fundamental and additional messages. Table 4-1 summarizes the 
interface messages of the Vistagraphic, both fundamental and additional types. 

However, as noted above, additional messages forming the user's own 
coimaunications software can be written and used as per the interface protocol 
described herein. 

4.2 GCP FUNDAMENTAL MESSAGES 

These messages, which represent a nucleus of standard Vistagraphic functions 
allow the user to achieve an interactive graphic capability. These messages 
provide a means to display a graphic image, and allow the image to be rapidly 
transformed. 

The format for these messages is shown below: 

Each message consists of a command word followed by a number of argument words. 
The 16 bit command word is always formed as two 7 bit ASCII letters. 

Example: Command Word: MU 
15 14 8 7 6 

MSB ASCII M ASCII U LSB 
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4.3 GCP ADDITIONAL MESSAGES 



Additional GCP messages give the user detailed control and access to all of the 
display terminal registers and parameters « These messages are available in the 
basic Vistagraphic terminal controller « See Table 4--lo 

The additional message format is as per Section 4.2 and additional detail 
concerning all standard Host /Vistagraphic messages are found in the respective 
Programmer's Reference Manual. 

Table 4-1. Host /Graphic System Message Summary 



FUNDAMENTAL MESSAGES 



Host-Vistagraphic 

Initialize IZ 

Memory Update MU 

Start Picture SP 

Halt Picture HP 



Vistagraphic-Host 

Keyboard KY 
Light Pen PN 
Function Key RK 



ADDITIONAL MESSAGES 



Host-Vistagraphic 



Continue Picture 


KP 


Selective Update 


SU 


Give Image 


GI 


Give Register 


GR 


Enable Selected 




Interrupts 


(IS) 


Disable Selected 




Interrupts 


(ZD 


Interrupt Control 


(IK) 


Light Function Keys 


LK LT*+ 


Initialize PED^^^ 


IP IT* 


Give FED 


GP GT* 


Initialize Scratchpad ZR ZT* 


Transfer Control 


TK 


No Operation 


NO 



Vistagraphic-Host 

Keyboard No. 2 KT*+ 
Light Pen No. 2 PT* 
Return Image RI 
Return Register RR 
Scratchpad Ready XR XT+ 
Return PED RP R¥* 

Light Pen Switch SW ST* 
Display Halt Interrupt HI 
Display X-Y Overflow XI 
Error Condition XX 
Variable Length Block VL 
Function Key No. 2 RL*+ 



*These messages pertain to the second device of each type,. 

+Must enter extended device control (EDC) mode before second device can be 
accessed on Vistagraphic Systems 3000 and 4000 (refer to V3000 and Vistagraphic 
Programmer's Reference Manual) c 
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4.4 SOFTWARE INTERFACE PROTOCOL 

4.4.1 Vistagraphic-DRll - Single Word Transfer 

1. Move word to be sent to DRll into Parallel Data Register. 

2. Set bit 13 - Input Word Request - to notify DRll that the 
Vistagraphic is ready to send data. 

3. Test bit 15 - INPUT NOT READY - and loop until cleared 
acknowledging receipt of word by DRll. 

4.4.2 Vistagraphic-DRU - DMA Transfer 

1. Enable DMA Input Mode to DRll by setting bit 3-DMA MODE - in 
Parallel Interface Status Register 

2. Set up memory addresses for data block to be sent. 

3. Load the Word Count Register (WCR) . 

4. Test bit 4 - DMA COMPLETE - until it is set signifying the end of 
the DMA transfer. 

4.4.3 DRll-Vistagraphic - Single Word Transfer 

1. Test bit 7 - OUTPUT CONTROL - of Parallel Interface Status 
Register until set by DRll. 

2. Move data word to memory after it is received in Parallel Data 
Register. 

3. Set bit 5 - OUTPUT WOPJ) RECEIVED - to notify DRll that 
Vistagraphic had received the word. 

4. Test bit 5 until cleared by DRll acknowledge receipt of word by 
Vistagraphic. 

4.4.4 DRl 1-Vistagraphic - DMA Transfer 

1. Test OUTPUT CONTROL bit (bit 7) when set by DRll - Host computer 
is ready to send data. 

2. Clear bit 3 - DMA MODE - for DMA input from DRll. 

3. Set up Vistagraphic memory addresses for data to be received. 

4. Set up word count by loading Word Count Register (WRC) ~ this 
action initiates a DMA transfer. 

5. Test bit 4 - DMA COMPLETE - until set signifying the end of the 
DMA transfer. 
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SECTION 5 



ENGINEERING DRAWINGS 



This section contains the following drawings, arranged in numerical order (part 
lists and wire lists, where applicable, precede the assembly drawing): 



Parts List 
and Wire List Diagram 
Number Page Page 



DRll-W 5810015 45 51 

5810017 53 
5810055 61 

DRVll-B 5810056 63 

5810057 65 

DRll-B 5810058 71 

5810059 73 

DRll-C 5802528 43 44A 

5811606 83 

1086802 34A 34J 

Cables 1089623 35 39 

1089756 41 42Q 
5810020 59 
5814454 79 
5811455 81 

5811764 85 97 

5977207 99 lOOQ 

6003249 101 105 

6003250 107 109 
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REF 
G2 ONLY 
SEE NOTE 10 



SEE NOTE 9 



-P/N NOJ, TYF 



rot PAIITS LIST 

«8w 1086802 



10, ITEM 58 TO BE /N5T/IUED AFTER tV/lVE SOLDER. 

MRE NRAP POSTS TO BE LEFT FULL LENGTH. 
9. HOLES Ih/ CRO^S H/ITCUED AREA TO BE 
FREE OFSOLpjER, 832 PLACES. 

s. mJ^/< /}PF^oP/^//ir£ se^m, fe" coa/d/t/oa/ /ind f£Ws/o/v 

7. S01D£/^ T/PS OF H//F£ TO Se .09 M/IX P^OM SO/IFD. 
cS. MAX COMPOALENT FE/GHT TO BE .44. 

5 FEEE/^E/^CE DES/GAy/iTOFS OTZ/EF T/ZA/V 77/OSE ETC/ZED, OF 5/L< 
SEFEENED EIFE //OT TO BE MAF/<E£? OAJ F/A//SFED ASSy. 

4. M/IFJ< MF/ICTEFS . 04-./& mF, COlO^ BIACF, (^OTM/C TYPE, 
AND ^LOCATE /^FFFOX AS S//OM/M /IFFIY FEF /TEM (2>9 

3. F/ZFTS lisr SHEET ONE /S TFE C0A/TF0U/N6 FEV/S/OA/ 
EOF TFE C0M6/A/EZP FAFTS l/ST Ah/D DFAl/VWO. 

2, TMIS ASSY SHALL MEET TFE FEOL/ZFEA^EA/TS OF /TE/l^ CBS . 
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DESCRIPTION 


DATE 
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REV PER ECO 7G//a 
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REVISIONS 




ZONE 


LTR 


DESCRIPTION 


DATE 


APPROVED 








KhL hUK UbV 


10/23/8. 


GAM 


M 






2. REL FOR PROD 


12/10/84 


BM/ 





-SEE NOTE 3 




TABLE I 



"G" COND 


DIM "A" 


GOOl 


25FT ± 3.00 IN 


G002 


SOFT ± 3.0G IN 



FOR PARTS LIST 

SEE PL . 6003250 



G. PARTS LIST SHEET ONE IS THE CONTROLLING 

REVISION FOR THE COMBINED PARTS LIST AND DRAWING. 

5. DRESS TAPE AS NECESSARY. 

4. TERMINATE DRAIN WIRE UNDER GROUNDING SPRING. 
3. CUT OUT WIRE NO.S 41-50. 

2. MARK PERMANENT AND LEGIBLE CHARACTERS .04-.16 
HIGH WITH CONTRASTING COLOR GOTHIC TYPE AND 
LOCATE APPROX AS SHOWN. MARKING METHOD OPTIONAL 

1. SHOP TOLERANCES AND DRAWING INTERPRETATION 
WITHIN 815002 SUPPLEMENT THIS DRAWING. 

NOTES 





G6 1 G5 1 G4 1 G3 1 G2 1 Gl 


ITEM 1 SIZE j PART OR IDENTIFYING NO. | DESCRIPTION 


QTY PER ASSY 


PARTS LIST 






UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
TOLERANCES 
.XX DECIMAL .XXX DECIMAL 

.25 - 

ANGLES 


CONT NO. 








D 
R 
F 
T 
G 


DR DATE 

S HOLZAPFEL 24AUG84 










APPD 

C STEADMAN 10/23/84 


CABLE ASSY 
REAR PANEL TO DEC HOST 






CHK 








E 
N 
G 
R 
G 


DEV 

G. NEALE 10/23/84 


6003133 




^^■^D NYDAM 10/24/84 


6003132 
NEXT ASSY 


V4500 

USED ON 


PRODUCTION 

CHANGE BY ECO ONLY 


''^°dE MOORE 10/23/84 


SIZE 

c 




DWG NO. 

G003250 


APPLIC 


ATION 


MFG^ ^ y 




SCALE 


NONE 1 


1 SHEET 1 OF 1 
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Name: 
Title: - 



Company: 
Address: 



Telephone: L L 

Date: 



REMAR 



KS FORM 

CalComp Equipment 
Part Number 



Software/Firmware System 
Version - . 



Host computer. 



Host operating system 



Version 



Host-Vistagraphic interface 



My problem is: hardware □ software □ 

firmware □ manual □ 



Technical or editorial errors (include page number): 



Suggestions for improvement: 



Tech manual number 
Order number 



The intent and purpose of this publication is to provide accurate 
and meaningful information to support equipment manufactured by CalComp . 
Your comments and suggestions help us in our effort to improve the quality 
and usefulness of our publications; 



FOLD 



FOLD 



FIRST CLASS 
PERMIT NO. 78 
HUDSON, N.H. 



BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 



Postage will be paid by 

CalComp 

Display Products Division 
Pope Technical Park 
65 River Road, CS 908 
Hudson. NH 03051 

ATTN: TECHNICAL PUBLICATIONS 



FOLD FOLD 
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A Lockheed Company 



